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Overview and Objective

Recent evidence indicates that the uptake of water-soluble organic gases (WSOC,)
into atmospheric waters — likely represents an important pathway for secondary
organic aerosol (SOA) formation (V. This aqueous SOA (agSOA) can help in
explaining the current underprediction of SOA concentrations by many state-of-the-art
models @,
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Fundamental aspects of agSOA formation
remain uncertain or unknown including
uncertainties in the relative contributions
of reversible and 1irreversible uptake
processes.

The purpose of this study was to
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Figure 1 Schematic of aqSOA formation in aerosol water. / Pennsylvania \
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analysis of the behavior of particulate Overview: Dely. 3
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water evaporation). v

_| investigate the reversible/irreversible
= | pnature of agSOA using direct atmospheric
observations.
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Figure 2 Experimental set-up placed in an enclosure on the rooftop.
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Flgure 3 Schematic of experimental set-up. A WSOC, - WSOC, - WSOC

p, dry €ycle was completed every 14 min.

Effect of Temperature on WSOC, and WSOC,,
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Figure 4 Average diurnal profiles of AWSOC /ACO (a) and AWSOC/ACO (c). Boxplots of
daytime AWSOC /ACO (b) and daytime AWSOC,/ACO (d) as a function of temperature.

WSOC 1n both the gas- (WSOC,) and particle (WSOC,) phases increased
exponentially during the day with the increase in temperature, highlighting
the effect of photochemistry on SOA production.

Evidence for Nighttime agSOA Formation

Figure 5 (a) Scatter and box plots of the particulate WSOC
fraction, F, as a function of RH at nighttime (20:00 to 07:00,
local time).
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- 0.20 (b) Event beginning on 29 September 2014. The black solid
0.15 line at WSOC, ,,./WSOC  ratio = 1 is for visual reference.
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0059 [Nighttime (¢) Average diurnal profile of RH (vertical bars represent +/-
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* The fraction of WSOC 1n the particle
phase, F, increased with increasing
relative humidity (RH) during the

WSOCp,d,.y / WSOCp
ratio

6:00 PM 12:00 AM 6:00 AM nlghttlme d StatiStiCaHy Significant
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increase according to the Student’s t-
% test.
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* aqgSOA formation occurred during the
night through the absorption of
a0d riofwsoc, 4, =LIL- WSOC, in liquid water.
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Figure 6 Scatter plots of WSO0C, 4, versus WSOC, for daytime (a) and nighttime
(b); and linear regression results using least squares regression analysis.

There was no statistically significant difference in the WSOC,
measurements through the dry and ambient channels for either daytime
or nighttime periods.
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Flgure 7 Median daytime and
192 nighttime values of the WSOC, ; ./WSOC,
£ ratio as a function of ambient RH.
e ;
2 10 { « @ The WSOC, ,/WSOC, ratio was
> unity - within experimental error -
S 0.8 ; .
£ across all ambient conditions
B o encountered during the study.
= @ Daytime - |
B Nighttime No statistical difference between
0.4

WSOC, and WSOC,,, was

3040 S0 60 70 80 30 observed as a function of RH.
Ambient Relative Humidity (%)

’.

Conclusions and Future Work

SOA formation was observed primarily due to two pathways:
1) daytime photochemical SOA production, and 2) nighttime
aqSOA production.

" SOA tformed through the uptake ot WSOC, into aerosol liquid
water under dark conditions remained 1n the particle phase
upon the evaporation of aerosol water, 1.¢. the observed agSOA
was formed irreversibly 4.

" Methods used 1n this study will be deployed across multiple
seasons to characterize a wider range 1n meteorology, source
influences and aerosol composition.

" A range of drying times will be investigated outside of the 7-s
used 1n this experimental setup.
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